Sutter, Vera L., and Carter, Walker T.: Evaluation of media and reagents for indole-spot tests in anaerobic bacteriology. Am. J. Clin. Pathol. 58: 335-338, 1972. Indole-spot tests for use in anaerobic bacteriology were evaluated. Spot test results obtained with four reagents and 143 anaerobic organisms grown on blood agars prepared with three commonly-used bases were compared with those obtained with a tube test utilizing indole-nitrate medium and Kovacs' test. Correlation of spot test with tube test results was best when organisms were grown on trypticase soy blood agar and tested with 1% p-dimethylaminocinnamaldehyde in 10% (v/v) concentrated hydrochloric acid. This indole-spot test offers a simple, reliable, economical, and rapid method for detection of indole production with anaerobic bacteria.
T H E DEVELOPMENT of simple, rapid, and sensitive biochemical tests which can be applied to individual colonies of aerobic and facultative bacteria has been of great value in diagnostic microbiology. These tests are economical in time and materials. The application of such tests in the identification of anaerobic bacteria should prove equally efficient.
Production of indole from tryptophane is a useful characteristic for separating certain species within some genera of anaerobic bacteria such as Fusobacterium, Peptococcus, and Clostridium. Spot testing for the presence of indole with reagent-impregnated filter paper or paper strips has been found rapid, reliable, and economical for use in diagnostic microbiology for identification of aerobic and facultative bacteria. 2 -6 We felt that the test would be especially time-saving with anaerobic bacteria and should be evaluated. The present report compares indole-spot test results with four reagents and organisms grown on three common plating media with results obtained using a conventional indole medium and the standard Kovacs' test. All reagents were stored at 4 C , the liquids being kept in brown bottles.
Methods

Reagents
Bacterial Strains
A total of 143 strains of anaerobic bacteria, representing eight genera, was used in this study; 37 were fresh isolates, the remainder were from stock collections. Most strains were from human sources, a few were from animals, and a few were from collections of other investigators who had not listed the sources.
The asporogenous Gram-negative bacilli were identified as outlined in a previous publication from this laboratory 3 ; the remainder were identified as indicated in "Outline of Clinical Methods in Anaerobic Bacteriology." 4 Since the genus Sphaerophorus is to be classified as Fusobacterium in the eighth edition of Bergey's Manual, those strains formerly identified as Sphaerophorus are listed as Fusobacterium.
Procedure
Each strain was inoculated under oxygen-free carbon dioxide into a tube of prereduced, anaerobically sterilized, indolenitrite medium (BBL) and to blood agar plates prepared with the following bases: (a) trypticase soy agar (BBL), (b) brucella agar (Pfizer), and (c) infusion agar (BBL). The indole-nitrite medium was incubated at 37 C. for 2 weeks or longer, whereas sets of the blood agar plates were incubated anaerobically at 37 C. for 48 hr. or longer prior to testing.
The conventional indole test was performed in the indole-nitrite medium by adding approximately 0.5 ml. Kovacs' reagent per tube. The presence of indole was indicated by the development of a pink to red color in the amyl alcohol layer. Spot tests were performed by smearing a 3 mm. loopful of growth of each strain from each solid medium on filter papers saturated with Kovacs' reagent, DMABA, or DMACA, and on Patho-Tec I strips. The presence of indole was indicated by the development of a pink or red color with Kovacs', DMABA, and Patho-Tec I strips within 1 to 3 min., or a blue or green color with DMACA reagent within a few sec.
To determine the extent to which indole diffused in the solid media, a needle-point inoculation of an indole-positive Fusobacterium was made at the center of each kind of blood agar plate. After anaerobic incubation for 48 hr., the growth and pieces of agar from 1 to 3 cm. away from the colony were tested for the presence of indole, using filter paper impregnated with DMACA.
Results
The results of all indole-spot tests widi strains grown on the various solid media were compared with those of the conventional test, as shown in Table 1 . There were 60 strains which produced indole, as indicated by the indole-nitrite medium and Kovacs' test. When these results were compared with those obtained using the four reagents on organisms grown on the various solid media, the medium yielding the most positive results was trypticase soy blood agar; the most sensitive reagent was DMACA.
When DMACA was used, results of positive tests with growth obtained from trypticase soy blood agar were in agreement with those of the conventional test in all of 60 instances. Results of positive tests of growth from infusion blood agar agreed with those of the conventional test in 59 of 60 instances, and those from brucella blood agar agreed in 58 of 60. Other reagents gave fewer positive results regardless of the medium used for growth of the organisms.
No positive results were obtained with growth from any of the solid media with any of the reagents in which negative results had been obtained with the conventional test.
The colony of Fusobacterium inoculated at the center of a plate of each solid medium was approximately 2 mm. in diameter at the end of incubation for 48 hr.
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Growth of this organism from all these media gave positive indole-spot tests with DMACA reagent. Pieces of trypticase soy blood agar taken from radii 1, 2, and 3 cm. from the colony gave positive reactions. Pieces of brucella blood agar and infusion blood agar gave positive reactions at a radius of 1 cm., but were negative 2 and 3 cm. from the colony. Because adjacent colonies are likely to take up diffused indole, 8 positive tests would be valid only if pure cultures were tested.
Discussion
Comparison of results of tests performed on growth of anaerobic bacteria on three blood agar media and four indole-spot test reagents with those obtained using indolenitrite medium and the conventional Kovacs' test indicates that spot-tests utilizing DMACA reagent are as reliable as the conventional test. Growth on trypticase soy blood agar yielded one more positive test than did infusion blood agar and two more than did brucella blood agar. This slight difference in results may not be significant.
The DMACA reagent proved to be the most sensitive spot-test indicator of indole production in this study, and was shown to be more sensitive than DMABA with facultative bacteria by Lowrance and coworkers. 1 We observed also that in tests with Bacteroides melaninogenicus, the black pigment which was not apparent while growth was on the solid medium became obvious on the test papers and obscured the pink to red color reaction with Kovacs', DMABA, and Patho-Tec I strips. The blue or green reaction with DMACA spread away from the blackened cellular material and was easy to see. Although DMACA reagent was reported to be stable for only 2 months at room temperature 1 and we prepared a fresh solution every 2 months, we have stored a portion of the reagent in a brown bottle at 4 C. for as long as 9 months and find that positive and negative reactions obtained with the stored reagent are the same as those given by the freshly prepared reagent.
The indole-spot test utilizing DMACA reagent with colonies grown on a medium containing tryptophan, such as trypticase soy blood agar, is reliable and has advantages of simplicity and economy compared with the conventional tube test. It is also more rapid, since spot tests could be performed after incubation for 48 hr. with rapidly-growing strains and after incubation for 72 to 96 hr. with slow-growing strains. It was observed with indole-nitrite medium, even with some of the rapidly growing strains, that some indole-positive cultures required incubation for 2 weeks for reliable test results.
A limitation of the method is that colonies from primary isolation plates should not be tested unless they are present in pure culture. Colonies from mixed cultures could give unreliable results if both indolepositive and indole-negative strains were present. However, this limitation is of minor importance, since it is common practice in diagnostic laboratories to subculture colonies from primary anaerobic plates to determine the purity and aerotolerance of each colony type prior to initiation of identification procedures. In this instance, the indole-spot test could be performed on the pure subculture.
